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SIGNAL CHARGE TRANSFERRING 
METHOD IN IMAGE SENSOR IN WHICH 
CLOCK SIGNAL PHASE IS SWITCHED 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a solid state image sensor 

and a method of driving the same. 
2. Description of the Related Art 
FIG. 1 is a diagram illustrating the structure of an interline 

transfer type solid state image sensor. In the interline transfer 
type solid state image sensor shoWn in FIG. 1, on a semi 
conductor substrate 801 are arranged groups of vertical 
charge transfer registers 802, groups of photoelectric con 
verting elements 803, and a group of horiZontal charge 
transfer registers 804. Each of the groups of vertical charge 
transfer registers 802 is composed of a plurality of charge 
transfer registers in a vertical direction. Each of the group of 
photoelectric converting elements 803 is provided for one of 
the groups of vertical charge transfer registers 802. The 
group of horiZontal charge transfer registers 804 are elec 
trically connected to the one end of each of the groups of 
vertical charge transfer registers 802. Also, a charge detect 
ing section 805 is provided to be electrically connected to 
the one end of the group of horiZontal charge transfer 
registers 804. A signal outputted from the charge detecting 
section 805 is outputted outside through an output terminal 
806. 

FIG. 2 is a diagram to eXplain the arrangement of transfer 
electrodes of the group of vertical charge transfer registers 
and the photoelectric converting elements and the connec 
tion betWeen bus lines and the transfer electrodes. The solid 
state image sensor shoWn in FIG. 2, the group of vertical 
charge transfer registers are driven in 4-phase pulses signal. 
In FIG. 2, four vertical transfer electrodes 901 are provided 
for one photoelectric converting element 803 to form a unit 
piXel. The vertical transfer electrodes 901 are connected to 
the same bus line 902 for every four electrodes. Also, a 
horiZontal transfer electrode 903 is provided for the one end 
of the group of vertical charge transfer registers. 

In such a solid state image sensor, tWo operations could be 
needed, one is the operation in Which the signal charge of 
each photoelectric converting element is individually read, 
and the other is the operation in Which the signal charges of 
tWo adjacent photoelectric converting elements in the ver 
tical direction are added and read. When the signal charges 
of tWo photoelectric converting elements are added and 
outputted, the resolution of the solid state image sensor 
decreases. HoWever, the time required to output the signal 
charges of all the photoelectric converting elements can be 
made short. Also, When the solid state image sensor is driven 
in an interlace mode, the signal charges of tWo adjacent 
photoelectric converting elements in the vertical direction 
are added and outputted. 

In the solid state image sensor, as a method of sWitching 
betWeen an individual piXel read mode and a 2-piXel read 
mode in Which the signal charges of tWo adjacent photo 
electric converting elements in the vertical direction are 
added and read, there is a method in Which the signal charges 
in the groups of vertical charge transfer registers are trans 
ferred tWice in a horiZontal blanking period. This method is 
described in Japanese Laid Open Patent Application (JP-A 
Heisei 4-262679). The charge transfer of the group of 
vertical charge transfer registers in the horiZontal blanking 
period is performed once in the individual piXel read mode 
(the signal charge for one piXel is transferred) and tWice in 
the 2-piXel read mode (the signal charges for tWo piXels are 
transferred). 
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FIGS. 3A to 3E are timing charts of the pulses Which are 

applied to the vertical transfer electrodes and the horiZontal 
transfer electrode during the horiZontal blanking period in 
the individual piXel read mode. In this case, only the pulse 
<|>H1 Which is applied to the horiZontal transfer electrode 903 
is shoWn as a horiZontal drive pulse. FIGS. 4A to 41 are 
diagrams illustrating the accumulation states of the signal 
charges in the group of vertical charge transfer registers at 
each timing of FIGS. 3A to SE. 
When a high voltage pulse is applied once to the vertical 

transfer electrodes during the horiZontal blanking period, the 
signal charge is read from the photoelectric converting 
element 803 to the vertical charge transfer register 802 and 
then is transferred for one piXel in the group of vertical 
charge transfer registers. At this time, the signal charge of 
the last stage of vertical charge transfer register is transferred 
to the horiZontal charge transfer register. When receiving the 
signal charges for one roW from the groups of vertical charge 
transfer registers, the group of horiZontal charge transfer 
registers transfer the received signal charges to the output 
section in order. By repeating the above operation for all 
piXels in the vertical direction, the signal charges of all the 
piXels of the imaging region are outputted. 

FIGS. 5A to 5E are timing charts of the pulses Which are 
applied to the vertical transfer electrodes and the horiZontal 
transfer electrode during the horiZontal blanking period in 
the 2-piXel read mode. Also, FIGS. 6A to 6M are diagrams 
illustrating the accumulation states of signal charges in the 
groups of vertical charge transfer registers at each timing of 
FIGS. 5A to SE. 

When a pulse is applied tWice to each vertical transfer 
electrode during the horiZontal blanking period, the signal 
charges are read from the photoelectric converting element 
803 to the group of vertical charge transfer registers 802 and 
then are transferred for 2 piXels in the group of vertical 
charge transfer registers. At this time, the signal charge of 
the last stage of vertical charge transfer register and the 
signal charge of and the stage previous to the last stage of 
vertical charge transfer register are continuously transferred 
to the group of horiZontal charge transfer registers to be 
added to each other in the horiZontal charge transfer register. 
When receiving the signal charges for 2 piXels from the 
group of vertical charge transfer register, the group of 
horiZontal charge transfer registers transfer the received 
signal charges to the output section in order. By repeating the 
above operation for a half of the number of piXels in the 
vertical direction, the signal charges of all the piXels of the 
imaging region are outputted. 
By the Way, When a pulse is applied tWice to each vertical 

transfer electrode during the horiZontal blanking period in 
the 2-piXel read mode, the Width of the pulse becomes short. 
In the conventional eXample of the solid state image sensor, 
When the Width of the pulse becomes short, the amplitude of 
the drive pulse becomes substantially small because of the 
in?uence of the pulse propagation delay by the capacity and 
resistance of the transfer electrode. For this reason, the 
maXimum transfer quantity of signal charge by the vertical 
charge transfer register decreases. 

Also, if the horiZontal blanking period is made long so as 
to suppress the pulse propagation delay, the time given to 
output the signal charges from the group of horiZontal 
charge transfer registers becomes short. Therefore, it is 
necessary to increase the frequency of pulses used to drive 
the group of horiZontal charge transfer registers. As a result, 
the transfer failure in the group of horiZontal charge transfer 
registers, and the increase of the poWer consumption in a 
driving circuit of the solid state image sensor. 










